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ABSTRACT 

This  study  is  evaluating  the  relative  importance  of  factors  of  the  ISO  9001-2015  standard  clause  based  on 
certification  body's  auditor  viewpoint.  Specifically,  this  study  applied  the  fuzzy  analytic  hierarchy  process  (FAHP) 
method  to  select  the  most  appropriate  factors  on  ISO  9001-2015  standard  clause.  The  key  research  approaches  involved 
the  FAHP  method  and  corresponding  questionnaires  distributed  to  experts  on  the  certification  bodies  auditor. 

In  the  evaluation  process,  the  consistency  index  (C.  I)  and  consistency  ratio  (C.R)  values  for  both  objects  and 
criteria  were  lower  than  0.1,  indicating  satisfactory  consistency.  According  to  the  overall  weights  assigned  to  the  objects 
and  criteria,  the  following  top  three  factors  most  strongly  indicated  the  relative  importance  factors  of  the  ISO  9001-2015 
standard  clause  on  the  certification  body's  auditor  viewpoint:  Leadership  (weight:  27.12%),  Context  of  the  organization 
(weight:  22.33%),  and  Planning  (weight:  21.89%).  According  to  the  results,  the  FAHP  method  facilitates  evaluating, 
determining,  and  ranking  factors  influencing  the  certification  body's  auditor  viewpoint  of  the  ISO  9001-2015  standard 
clause  according  to  their  weights. 

This  study  provides  practical  findings  regarding  the  provision  of  audit  service  by  certification  bodies.  Furthermore, 
the  current  findings  can  serve  as  a reference  for  future  research. 

KEYWORDS:  ISO9001,  Quality  Management  system,  Fuzzy  Analytic  Hierarchy  Process  (FAHP),  Importance  Factors, 
Certification  Body 

INTRODUCTION 

The  certification  body  is  to  provide  professional  quality  services  to  certified  companies.  Therefore,  this  study 
explored  the  ISO  9001-2015  Quality  Management  System  to  ascertain  the  relative  importance  factors  based  on 
certification  body's  auditor  viewpoint. 

The  ISO-9000  quality  management  system  has  been  implemented  for  approximately  40  years.  Organizations  use 
this  system  to  enhance  the  competitiveness  of  their  management  tools,  ensuring  compliance  with  customer  requirements 
and  expectations.  We  can  see  this  officially  from  IS09001-2015  Quality  Management  System  related  to  the  seven 
principles  and  Quality  Management  system,  such  as:  Customer  focus,  Leadership,  Engagement  of  people,  Process 
approach,  Improvement,  Evidence-based  Decision  Making.,  Relationship  management  (ISO  9001-2015). 
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The  Quality  management  systems  involve  compliance  auditing  conducted  by  independent  third-party  certification 
bodies  in  accordance  with  the  requirements  of  the  ISO-9000  quality  management  system.  Such  requirements  include 
the  objectivity  and  impartiality  of  the  certification  services.  Therefore,  regard  of  the  certification  bodies  auditor  viewpoints 
of  the  ISO  9001-2015  new  version  standard,  improving  service  quality  is  the  kind  of  means  of  enhancing  certified 
companies  respect  and  competitiveness.  Huang  et  al.  (2017)  study  show,  enhancing  the  CRM 
(Customer  Relationship  Management)  is  a kind  of  important  factor  for  certification  bodies  proves  certification  service. 

LITERATURE  REVIEW 

ISO  9001-2015  Quality  Management  System 

The  IS09001-2015  states  that  adoption  of  a quality  management  system  is  a strategic  decision  for  an  organization 
that  can  help  to  improve  its  overall  performance  and  provide  a sound  basis  for  sustainable  development  initiatives. 
The  potential  benefits  to  an  organization  of  implementing  a quality  management  system  based  on  this  International 
Standard  are:  a)  the  ability  to  consistently  provide  products  and  services  that  meet  customer  and  applicable  statutory  and 
regulatory  requirements;  b)  facilitating  opportunities  to  enhance  customer  satisfaction;  c)  addressing  risks  and 
opportunities  associated  with  its  context  and  objectives;  d)  the  ability  to  demonstrate  conformity  to  specified  quality 
management  system  requirements.  (IS09001-2015  Clause  0.1) 

The  ISO  9001-2015  international  standard  employs  the  process  approach,  which  incorporates  the  Plan-Do- Check- 
Act  (PDCA)  cycle  (show  on  Figure  1)  and  risk-based  thinking.The  process  approach  enables  an  organization  to  plan  its 
processes  and  their  interactions.  The  PDCA  cycle  enables  an  organization  to  ensure  that  its  processes  are  adequately 
resourced  and  managed,  and  that  opportunities  for  improvement  are  determined  and  acted  on.  Risk-based  thinking  enables 
an  organization  to  determine  the  factors  that  could  cause  its  processes  and  its  quality  management  system  to  deviate  from 
the  planned  results,  to  put  in  place  preventive  controls  to  minimize  negative  effects  and  to  make  maximum  use  of 
opportunities  as  they  arise.  (ISO  9001-2015  Clause  A.4) 


Internal  and 
external  issues 


Context  of  the  organization 


Needs  and 
expectations  of 
interested  parties 


Figure  1:  ISO  9001-2015  Plan-Do- Check- Act  (PDCA)  Cycle  (ISO  9001-2015) 

These  standards  are  consistently  meeting  requirements  and  addressing  future  needs  and  expectations  that  poses  a 
challenge  for  organizations,  in  an  increasingly  dynamic  and  complex  environment. 


NAAS  Rating:  3.09-  Articles  can  be  sent  to  editor @impactjournals.us 


The  Study  of  Relative  Importance  Factors  of  the  ISO  9001-2015  Standards  107 

Clause  Based  on  Certification  Bodies  Auditors  Viewpoint 

To  achieve  this  objective,  the  organization  might  find  it  necessary  to  adopt  various  forms  of  improvement  in 
addition  to  correction  and  continual  improvement,  such  as  breakthrough  change,  innovation  and  re-organization. 
(IS09001-2015  Clause  0.1) 

Fonseca  (2015)  study  show  that  the  will  have  major  benefits  for  Quality  Management  Systems  with  less  emphasis 
on  documentation  and  new/reinforced  approaches  like  consideration  of  organizational  Context  and  (relevant)  Stakeholders, 
Risk  Based  thinking  and  Knowledge  Management  and  should  be  a step  towards  TQM  (Totally  Quality  Management). 

ISO  9001-2015  Risk-Based  Thinking 

The  Risk-based  thinking  is  essential  for  achieving  an  effective  quality  management  system.  The  concept  of  risk- 
based  thinking  has  been  implicit  in  previous  editions  of  this  ISO  9001-2008  International  Standard  including,  for  example, 
carrying  out  preventive  action  to  eliminate  potential  nonconformities,  analysing  any  nonconformities  that  do  occur,  and 
taking  action  to  prevent  recurrence,  that  is  appropriate  for  the  effects  of  the  nonconformity.  To  conform  to  the  requirements 
of  this  ISO  9001-2015  International  Standard,  an  organization  needs  to  plan  and  implement  actions  to  address  risks  and 
opportunities.  Addressing  both  risks  and  opportunities  establishes  a basis  for  increasing  the  effectiveness  of  the  quality 
management  system,  achieving  improved  results  and  preventing  negative  effects.  (ISO  9001-2015  Clause  0.3.3) 

An  opportunity  can  arise  as  a result  of  a situation  favourable  to  achieving  an  intended  result,  for  example,  a set  of 
circumstances  that  allow  the  organization  to  attract  customers,  develop  new  products  and  services,  reduce  waste  or 
improve  productivity.  Actions  to  address  opportunities  can  also  include  consideration  of  associated  risks.  Risk  is  the  effect 
of  uncertainty  and  any  such  uncertainty  can  have  positive  or  negative  effects.  A positive  deviation  arising  from  a risk  can 
provide  an  opportunity,  but  not  all  positive  effects  of  risk  result  in  opportunities.  (ISO  9001-2015  Clause  0.3.3) 

(Chiarini  et.,  2017)  research  also  shows  that  the  most  taken  into  account  categories  of  risk  sources  were 
the  internal  production  of  nonconforming  products  followed  by  poorly  trained  workers  with  a lack  of  skills  and  awareness, 
supplier  nonconforming  products  and  lack  of  risk-based  assessment.  The  least  taken  into  account  category  was 
nonconforming  technical  results  in  the  design  process.  The  quality  managers’  qualitative  comments  also  brought  to  light 
interesting  issues  which  represented  avenues  for  new  research. 

ISO  9001-2015  Main  Change 

One  of  the  goals  of  the  ISO  9001:2015  revision  is  to  enhance  the  requirements  for  addressing  changes  at  system 
and  operational  levels.  The  ISO  9001:2015  requirements  provide  a strong  basis  for  a management  system  for  business  that 
supports  the  strategic  direction  of  the  organization.  Once  the  organization  has  identified  its  context  and  interested  parties 
and  then  identified  the  processes  that  support  this  linkage,  addressing  changes  becomes  an  increasingly  important 
component  of  continued  success.  (ISO  TC/176/SC2) 

As  this  standards  change  concept  that  has:  1.  Structural  changes  (show  on  table  1),  2.  Management  principles 
change  (show  on  table  2).  3. The  introduction  management  concepts  of  risk  management,  knowledge  management, 
innovation  management  et.,  4.  Not  emphased  the  documented  procedure,  that  emphasizing  the  documented  information  by 
process  control.  5. Integrated  development  process  management  and  change  management.  6.  No  longer  emphasize 
the  managerial  representatives,  documented  control,  monitoring  and  measurement  equipment,  and  prevention  actions. 
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Table  1:  ISO  9001:2008  to  ISO  9001:2015  Correlation  Matrix 


ISO  9001-2008 

ISO  9001-2015 

1.  Scope 

1.  Scope 

2.  Normative  references 

2.  Normative  references 

3.  Terms  and  definitions 

3.  Terms  and  definitions 

4.  Quality  management  system 

4.  Context  of  the  organization 

5.  Management  responsibility 

6.  Resource  management 

5.  Leadership 

6.  Planning 

7.  Support 

7.  Product  realization 

8.  Operation 

8.  Measurement,  analysis  and 
improvement 

9.  Performance  evaluation 

10.  Improvement 

Source:  ISO  TC/176/SC2 


Table  2:  ISO  9001:2008  to  ISO  9001:2015  Management  Principles  Change  Matrix 


ISO  9001-2008 

ISO  9001-2015 

1. Customer  focus; 

1. Customer  focus; 

2.  Leadership; 

2.  Leadership; 

3.Involvmnet  of  people 

3.  Engagement  of  people 

4.Process  approach 

4.  Process  approach 

5. System  approach  and 
management 

6.Continual  improvement 

5.  Improvement 

7. Factual  approach  tpo  decision 
making 

6.  Evidence-based  decision  making 

8. Mutuality  beneficial  supplier 
relationships 

7.  Relationship  management 

Source:  ISO  TC/176/SC2 


METHODOLOGY 

Methodology  Choice 

The  Fuzzy  analytic  hierarchy  process  (FAHP),  which  was  first  introduced  by  Saaty  (1980,  1996),  is  a method 
used  for  addressing  complex  systems  with  several  alternatives  and  then  comparing  the  corresponding  results.  The  main 
objective  of  this  study  was  to  use  a fuzzy  AHP  (FAHP)  as  an  effective  approach  to  determine  the  relative  importance  factor 
of  the  ISO  9001-2015  stnadards  clause  based  on  certification  bodies  auditor  viewpoint. 

In  the  FAHP,  expert  opinions  are  compared  and  represented  as  fuzzy  variables  that  are  used  to  determine  the  final 
weights  of  indices.  Various  researchers  have  proposed  many  FAHP  methods  and  applications  in  the  literature.  The  FAHP 
has  been  increasingly  used  in  multicriteria  decision-making  because  of  its  simplicity  and  similarity  to  human  reasoning. 
Hence,  considering  the  success  of  this  method  thus  far,  it  has  been  deduced  to  be  suitable  for  evaluating  proposed  policies 
(as  well  as  in  assessing  tangible  and  intangible  information)  (Wu  et  al.  2013) 

In  recent  years,  numerous  researchers  have  applied  consistent  fuzzy  preference  relations  to  many  different  fields. 
For  example,  Fu  et  al.  (2006)  conducted  an  FAHP  analysis  to  investigate  the  relative  weightings  assigned  to  various  factors 
by  two  industries  to  determine  the  influence  of  such  factors  on  entry  to  an  electronic  marketplace  (EM).  They  compared 
the  weightings  of  each  factor  in  the  respective  industries  and  the  different  factor  routes  involved  in  adopting  EMs. 
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FAHP  Calculation  Formula 

This  study  employed  the  FAHP  method  to  conduct  a fuzzy  hierarchical  analysis  through  fuzzy  numbers  in  order 
to  achieve  pairwise  comparisons  and  determine  fuzzy  preference  weights.  In  this  section,  we  briefly  review  the  concepts  of 
fuzzy  hierarchical  evaluation.  The  subsequent  sections  detail  the  computational  processes  of  the  FAHP. 

The  FAHP  is  based  on  fuzzy  interval  arithmetic  with  triangular  fuzzy  number  (TFNs)  (Figure  2 and  Table  3)  and 
a confidence  index  with  an  interval  mean  approach  to  determine  the  weights  for  evaluative  elements;  therefore,  this  method 
is  suitable  for  analyzing  small  samples  of  questionnaire  feedback  provided  by  certification  dodies  auditors. 

Equally  Moderately  Strongly  Very  Strongly  Extremely 


Figure  2:  Linguistic  Variables  for  the  Importance 
Weight  of  Each  Criterion  (Chang,  1996) 

Table  3:  Fuzzy  Linguistic  Scale  of  Fuzzy  Numbers  (Example)  (Gumus,  2009) 


Fuzzy  Number 

Linguistic 

Scale  of  Fuzzy  Number 

9 

Perfect 

(8,  9,10) 

8 

Absolute 

(7,  8,  9) 

7 

Very  good 

(6,  7,  8) 

6 

Fairly  good 

(5,  6,  7) 

5 

Good 

(4,  5,  6) 

4 

Preferable 

(3,  4,  5) 

3 

Not  bad 

(2,  3,  4) 

2 

Weak 

advantage 

(1,2,  3) 

1 

Equal 

(1,  1,  1) 

The  procedures  involved  in  executing  the  FAHP  method  are  outlined  as  follows. 


Step  1:  Construct  pairwise  comparison  matrices  among  all  the  criteria  in  the  dimensions  of  the  hierarchical 
system.  Assign  linguistic  terms  to  the  pair  wise  comparisons  by  determining  which  is  the  more  important  of  every  two 
dimensions,  as  indicated  in  the  following  matrix  A (shown  in  equation  (1)): 


- 1 

<*12  ' 

” <*ln 

' 1 

<*12 

” <*ln 

A = 

<*21 

1 • 

” S2n 

= 

1/<*12 

1 * 

" &2n 

-<*nl 

&n2  " 

'•  1 . 

.1/Ctln 

l/ain" 

’•  1 . 

Where 

(9-1,8-1,7-1,6-1,5-1,'4-1,'3~1,'2-1l-1,I,2,3,4,5,6,7,8,9,  1 ,i*j 

“H  1 i=j 


(1) 
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Step  2:  Apply  the  geometric  mean  technique  to  define  the  fuzzy  geometric  mean  and  fuzzy  weights  of  each 
criterion,  as  demonstrated  by  Hsieh  et  al.  (2004)  (shown  in  equation  (2)): 

Yj  = (a{1  ® •••  0 fiy  ® •••  ® ain)1Al 

w{  = y.  ® [fi  ® •••  ® y.  ® •••  ® yn]  1 (2) 

In  this  equation,  6^  is  the  fuzzy  comparison  value  of  Odimension  l with  criterion  J ; thus,  y.  is  the  geometric 

mean  of  the  fuzzy  comparison  values  of  criterion  l with  each  other  criterion.  In  addition,  W-  is  the  fuzzy  weight  of  the  zth 

criterion,  and  it  can  be  indicated  by  a TFN;  W-  = (lwi,mwi,UXVi)  , where /w-  , fflWi  , and  UWi  represent  the  lower, 
middle,  and  upper  values  of  the  fuzzy  weight  of  the  zth  dimension,  respectively  (Sun,  2010). 

The  FAHP  framework  is  constructed  in  the  form  of  a matrix,  and  a local  priority  vector  can  be  derived  as  an 
estimate  of  relative  importance  associated  with  the  components  being  compared  by  solving  the  equation  (3): 


Aw=2w- 


(3) 


where  A is  the  matrix  of  the  pair-wise  comparison,  W is  the  eigenvector,  and  /lmax  is  the  maximum  eigenvalue. 
Saaty  (1996)  suggested  the  use  of  a consistency  index  (C.I)  for  executing  test  procedures  (C.I  < 0.1,  permissible  errors 
range).  A consistency  ratio  (C.R)  can  also  be  used  for  consistency  determination;  if  C.R  <0.1,  then  the  consistency  level 
of  the  matrix  already  exceeds  the  allowed  error  range  and  decision-makers  should  reconsider  their  decision-making 
relationship.  The  C.I  and  C.R  are  calculated  using  equations  (4)  and  (5): 


2 — /7 

£ j _ max 

n- 1 

C.I 


C.R= 


R.I 


(4) 

(5) 


where  R.I  represents  the  average  C.I  obtained  from  numerous  simulation  runs,  and  it  varies  according  to  the 
matrix  order  (Table  4). 


Table  4:  Reference  Values  of  the  R.I.  for  Different  n Values 


n 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

R.I. 

0 

0 

0.58 

0.9 

1.12 

1.24 

1.32 

1.41 

1.45 

1.49 

Source:  Enyinda  et  al.  (2010);  Developed  by  Saaty 
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Research  Objects 

According  to  the  literature  review  and  ISO  9001-2015  standands  stature,  we  created  a hierarchy  regarding 
the  relative  importance  of  the  assessed  factors  (Figure  3).  On  the  basis  of  the  FAHP  method,  our  objectives  were  to 
determine  the  relative  importance  factors  of  IS 0900 1-20 15  standards  under  the  certification  bodies  auditors  viewpoint. 


Goal  Object  Criteria 

Figure  3:  Hierarchy  Model  of  the  Relative  Importance  of  Factors 


Sampling 

This  study  used  an  FAHP  questionnaire  to  collect  and  analyze  the  opinions  of  Taiwan  ceritfcatione  bodies 

auditors. 


In  this  study,  we  used  quota  sampling  to  select  50  ceritfication  bodies  auditors  form  SGS  (Societe  Generale  de 
Surveillance),  BV  (Bureau  Veritas  Group),  DNV  (DNV  GL),  TUV(TUV  Rheinland).  That  four  certification  bodies  are 
coverage  more  than  70%  marketing  share  by  Taiwan  ceritfication  business. 

RESULTS 


In  this  study,  of  the  distributed  questionnaires,  we  collected  a total  of  36  questionnaires  (1  questionnaires  were 
invalid),  thus  yielding  a recovery  rate  of  72  %.  The  fifteen  questionnaires  were  collected  from  the  SGS  (42.86%),  seven 
questionnaires  from  the  BV  (20.00%),  seven  questionnaires  from  the  DNV  (20.00%),  and  six  questionnaires  from  the  TUV 
(17.14%)  that  show  on  table  5,  and  table  6 show  more  than  62.86%  auditor  has  audited  experience  more  than  10  years.  We 
used  expert  choice  software  to  analyze  the  collected  data. 


Table  5:  The  Questionnaire  Collection  Distribution 


Certifcation  Body 

N 

% 

SGS 

15 

42.86% 

BV 

7 

20.00% 

DNV 

7 

20.00% 

TUV 

6 

17.14% 
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Table  6:  The  Years  of  Auditor  Work  Experience 


Years 

N 

% 

<5  Year 

6 

17.14% 

6-10  Year 

7 

20.00% 

11-15  Year 

8 

22.86% 

16-20  Year 

9 

25.71% 

>21  Year 

5 

14.29% 

We  found  that  C.R  = 0.0107  (<  0.1),  C.I  = 0.0142  (<  0.1),  and  'kmax  = 7.0851,  which  are  acceptable  (show  on 
Annex).  Regarding  the  derived  weights  show  on  the  table  7. 


Table  7:  The  Table  of  Weights  and  Ranking  of  Objective 


Objective 

Weights 

Ranking 

B: 

5.  Leadership 

27.21% 

1 

A: 

4.  Context  of  the  organization 

22.33% 

2 

C: 

6.  Planning 

21.89% 

3 

F: 

9.  Performance  evaluation 

15.65% 

4 

G: 

10.  Improvement 

13.97% 

5 

E: 

8.  Operation 

7.99% 

6 

D: 

7.  Support 

4.17% 

7 

DISCUSSIONS 


5. Leader  ship 

4. Context  of  the 
organization 

6. Planning 

9.  Performance 
Criteria  evaluation 

10.  Improvement 
8.  Operation 
7.  Support 

0.00%  5.00%  10.00%  15.00%  20.00%  25.00%  30.00% 

Weights 


27.21% 


22. 


1 7.49% 


4.17% 


] 15.65°/ 


13.97% 


21.84% 


3% 


Figure  4:  Overall  Criteria  Weights  and  Rankings 


The  second-ranked  importance  factor  is  4.  Context  of  the  organization  is  22.33%.  Chen  et  al.  (2016)  said  that 
there  is  need  to  understand  the  organization,  from  the  context  of  the  processes  involved  in  manufacturing  the  product  / 
delivering  the  service;  a company  would  have  to  establish  the  processes  used  during  product  manufacture  or  service 
conduct,  from  beginning  to  end,  as  well  as  the  procedure  to  be  followed,  once  product  manufacture  or  service  are  complete. 
Also,  the  company  shall  collect  and  analysis  the  information  and  risk  of  the  business  environment. 

The  third-ranked  importance  factor  is  6,  Planning  (21.89%).  "Planning"  has  always  been  a well-known  element  of 
ISO  9001,  but  now  has  an  increased  focus  on  ensuring  that  it  is  considered  "part  of  the  organization"  and  "stakeholders". 
Now,  there  is  a requirement  to  identify  risks  and  opportunities,  the  impact  these  can  have  on  the  conformity  of  products 
and  services  and  how  you  plan  to  handle  them  (Shehabi,  2016). 
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The  7,  Support  (4.17%)  is  the  lowest-ranked  importance  factor  in  this  study.  Therefore,  provides  that  orgznation 
has  the  right  resources,  people  and  infrastructure  necessary  to  meet  the  goals  of  the  rganization.  A key  requirement  is  to 
ensure  that  knowledge  and  nphurit  are  held  to  ensure  the  conformity  of  products  or  services  (Shehabi,2016). 

Finally,  we  found  that  certification  bodies  should  improve  audit  processes,  invest  in  staff  training,  and  enhance  the 
awareness  of  auditors  about  ISO  9001-2015  standards. 

Shehabi  (2016)  study  show  that  main  principles  of  quality  management  in  version  ISO  9001:  2015  include  the 
whole  enterprise  and  provide  a better  efficiency.  Maintenance  and  implementation  of  the  Quality  Management  System  ISO 
9001:  2015  gives  each  enterprise  a new  image  in  continuous  growth  and  development  of  quality.  The  new  provisions  are 
intended  to  help  prevent  the  devaluation  of  the  management  system  standards  through  the  adoption  of  surface  low-level 
auditing  and  certification  meaningless.  The  new  requirements  of  ISO  9001:  2015  will  help  to  increase  the  powers  of  the 
auditor,  if  certification  is  to  be  seen  to  be  beneficial  for  business. 

CONCLUSIONS 

This  study  determined  the  relative  importance  factors  of  the  ISO  9001-2015  standard  clause,  under 
the  certification  body's  auditor  viewpoint.  The  ISO  9001-2015  standards,  certification  holder  can  use  the  findings  of  this 
study  as  a reference  to  implement  effective  quality  management  systems  for  enhancing  the  competence,  which  can  in  turn 
enhance  the  ability  of  certification  holder  to  improve  their  organizational  performance  and  contribute  toward  the 
sustainable  development. 
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Annex:  Object-Level  Matrix  Analysis  Sheet 

Definition 

• 4.  The  context  of  the  organization 

• 5.  Leadership 

• 6.  Planning 
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• 7.  Support 

• 8.  Operation 

• 9.  Performance  evaluation 

• 10.  Improvement 


Table  8 
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